Mameliella atlantica sp. nov., a marine bacterium of the Roseobacter clade isolated from deep-sea sediment of the South Atlantic Ocean A taxonomic study was carried out on strain L6M1-5 T , which was isolated from deep-sea sediment collected from the South Atlantic Ocean. The isolate was Gram-reaction-negative, oxidase-negative and catalase-weakly positive. Growth was observed in the presence of 0.5-15 % (w/v) NaCl (optimum 3-5 %), at 10-41 8C (optimum 28-30 8C), and pH 5.0-10.5 (optimum pH 7.0). The principal fatty acids were summed feature8 (C 18 : 1 v7c/v6c) (84.2 %), C 18 : 0 (6.3 %), C 12 : 1 3-OH (3.2 %) and C 16 : 0 (2.7 %). The polar lipid profile comprised phosphatidylethanolamine, phosphatidylglycerol, two unidentified aminolipids, two unknown phospholipids and one unknown lipid. Ubiquinone-10 was the major quinone. The G+C content of the genomic DNA was 66.0 mol %. Phylogenetic analyses based on 16S rRNA gene sequences showed that strain L6M1-5 T belonged to the genus Mameliella and shared 95.8 % sequence similarity with Mameliella alba JLT354-W T . The combined genotypic and phenotypic data show that strain L6M1-5 T represents a novel species of the genus Mameliella, for which the name Mameliella. atlantica sp. nov. is proposed. The type strain is L6M1-5 T (5MCCC 1A07531 T 5JCM 30230 T ).
Members of genera were classified within the family Rhodobacteraceae (reviewed in Wagner-Döbler et al., 2006) , one of them was the genus Mameliella, which was firstly proposed by Zheng et al. (2010) and at the time of writing, contains only one species with a validly published name, Mameliella alba, isolated from seawater of the South China Sea. Members of this genus have Gram-negative, non-motile rodshaped cells that multiply by binary fission, and accumulate poly-b-hydroxybutyrate granules. They are positive for oxidase, catalase and nitrate reduction activities, but negative for urease activity, aerobic nitrite reduction and hydrolysis of starch and gelatin (Zheng et al., 2010) . Here, we describe a novel strain, designated L6M1-5 T , isolated from deep-sea sediment. Comparative 16S rRNA gene sequence analysis and physiological properties indicated that strain L6M1-5 T belonged to the genus Mameliella. Accordingly, the aim of the present work was to determine the exact taxonomic position of strain L6M1-5 T by using polyphasic characterization and physico-chemical characteristics.
The sediments were collected with a TV-guided grab sampler from a depth of 2835 m in the South Atlantic Ocean (15.18 S 13.88 W, site DY22IV-S1-TVG2) during the DY15-22 oceanographic cruise in 2011. Sediment slurry was diluted and spread on 216L marine agar medium (containing l 21 seawater: CH 3 COONa 1.0 g, tryptone 10.0 g, yeast extract 2.0 g, sodium citrate 0.5 g, NH 4 NO 3 0.2, agar 15 g; pH 7.5) (Yuan et al., 2009) , which was then incubated at 28 8C for 1 week. Strain L6M1-5 T was isolated and subsequently purified three times on 216L marine agar medium at 28 8C. Unless stated otherwise, the strain was grown routinely at 28 8C on 216L marine agar medium at pH 7.0 for characterization studies.
Genomic DNA was extracted according to a previously described method (Ausubel et al., 2002) and the 16S rRNA gene was amplified by PCR by using the primers described by Liu & Shao (2005) . The 16S rRNA gene sequence similarity was determined using the EzTaxon-e server (Kim et al., 2012) . Sequences of related taxa were obtained from the Gen-Bank database. Phylogenetic analysis was performed using MEGA software version 5.0 (Tamura et al., 2011) with distance options according to Kimura's two-parameter model and clustering with the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimumevolution (Rzhetsky & Nei, 1992) methods, which was assessed by bootstrap values based on 1000 replications. based on the 16S rRNA gene sequence of L6M1-5 T placed the novel isolate in the family Rhodobacteraceae. The novel isolate was most closely related to Ponticoccus litoralis CL-GR66 T (96.7 % 16S rRNA gene sequence similarity) (Hwang & Cho, 2008) and Sagittula stellata E-37 T (96.6 %) (Gonzalez et al., 1997) . It shared 96.5 % 16S rRNA gene sequence similarity with Antarctobacter heliothermus EL-219 T (Labrenz et al., 1998) and 95.8 % similarity with Mameliella alba JLT354-W T (Zheng et al., 2010) ; 16S rRNA gene sequence similarity values to the type strains of other species investigated were below 96.3 %. However, as shown in Fig. 1 , phylogenetic analysis based on 16S rRNA gene sequences showed that strain L6M1-5 T and M. alba JLT354-W T formed an independent monophyletic cluster from other genera, which was supported by a high bootstrap value of 91 %. Clustering results using the minimum-evolution and maximum-likelihood approaches were similar to that obtained using the neighbour-joining method (Figs S1 and S2, available in the onlinee Supplementary Material). The phylogenetic results indicated that strain L6M1-5 T could be a member of the genus Mameliella.
Morphological observation under a transmission electron microscopy (model JEM-1230; JEOL) was performed on cultures grown on 216L marine agar medium at 28 8C for 24 h. The result is shown in Fig. S3 . The Gram reaction and oxidase and catalase activities were examined according to standard methods (Dong & Cai, 2001) . The optimum growth temperature was tested at 4, 10, 15, 20, 25, 28, 30, 35, 37, 40 and 45 8C. The pH range for growth was determined from initial pH 3.0 to pH 11.0 in increments of 0.5 pH unit. The final pH was buffered and adjusted as describeed by Lai et al. (2014) . Tolerance of NaCl was tested by using 216L medium with seawater replaced by distilled water and supplemented with NaCl 
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Citreimonas salinaria CL-SP20 T (AY962295) concentrations of 0, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 15, 18 and 20 % (w/v). Poly-b-hydroxybutyrate granules were observed by epifluorescence microscopy (TE2000 S; Nikon) after Nile blue A staining (Ostle & Holt, 1982) . Antibiotic susceptibility tests were performed by disc diffusion methods as described by Shieh et al. (2003) . Other biochemical tests were carried out using API 20NE and API ZYM strips (bioMérieux) according to the manufacturer's instructions, except the cells were suspended in inoculation solution containing 3.0 % (w/v) NaCl. The results are provided in the species description and in Table 1 .
Fatty acids in whole cells grown on marine agar 2216L (MA; BD) at 28 8C for 24 h were extracted, saponified and esterified, followed by GC analysis of the fatty acid methyl esters according to the instructions of the MIDI system (Sherlock Microbial Identification System, version 6.0B) (Sasser, 1990) . The major fatty acids in strain L6M1-5 T were summed feature 8 (C 18 : 1 v7c/v6c) (84.2 %), C 18 : 0 (6.3 %), C 12 : 1 3-OH (3.2 %) and C 16 : 0 (2.7 %), which accounted for 96.4 % of the total fatty acids (detailed results are given in Table S1 ). The predominant fatty acids of strain L6M1-5 T and the type strains of related species of the Roseobacter clade were summed feature 8 (C 18 : 1 v7c/ v6c), C 16 : 0 and C 12 : 1 3-OH. The fatty acid profile of strain L6M1-5 T was in good agreement with that of M. alba JLT354-W T (Zheng et al., 2010) , which were different from representatives of the three phylogenetically closest genera as shown in Table S1 .
Analysis of the polar lipids of strain L6M1-5 T were carried out by one-and two-dimensional TLC as described previously (Kates, 1986) . Merck silica gel 60 F 254 aluminium-backed thin-layer plates were used for the TLC analysis. The plate dotted with sample was subjected to two-dimensional development, with the first solvent consisting of chloroform/ methanol/water (65 : 25 : 4, by vol.) followed by the second solvent consisting of chloroform/methanol/acetic acid/ water (85 : 12 : 15 : 4, by vol.) . Polar lipids analysis of strain L6M1-5 T was tested with M. alba JLT354-W T , P. litoralis CL-GR66 T and S. stellata E-37 T at the same time in this study; other data were from references. The respiratory lipoquinone of strain L6M1-5 T was determined by the Identification Service of the Leibniz-Institut Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany. The G+C content of Table 1 . Selected characteristics that differentiate strain L6M1-5 T from type strains of related species of the Roseobacter clade Strains: 1, L6M1-5 T (data from this study); 2, M. alba JLT354-W T (Zheng et al., 2010) ; 3, P. litoralis CL-GR66 T (Hwang & Cho, 2008) ; 4, S. stellata E-37 T (Gonzalez et al., 1998) . Data from API 20NE, API ZYM and susceptibility tests were obtained under the same conditions in this study.
The major quinone of all strains was Q-10.+, Positive; W, weakly positive; 2, negative; ND, not determined.
Characteristic 1 2 3 4
Temperature range for growth (8C) 10-41 10-30 10-37 4-41 NaCl range for growth (%) 0.5-15 1-10 1-15 ND pH range for growth 5.0-10.5 6.0-9.0 6-8 5. the chromosomal DNA was determined according to the method described by Mesbah & Whitman (1989) using a reverse-phase HPLC. The major quinone of strain L6M1-5 T was Q-10. The major polar lipids of strain L6M1-5 T comprised phosphatidylethanolamine, phosphatidylglycerol, two unidentified aminolipids and one unknown lipid (summarized in Table S1 ). The polar lipid composition of strain L6M1-5 T was similar to M. alba JLT354-W T and P. litoralis CL-GR66 T , but distinctly different from S. stellata E-37 T and A. heliothermus EL-219 T as shown in Table S1 .
The combined phenotypic, chemotaxonomic and phylogenetic evidence conclusively demonstrates that strain L6M1-5 T represents a novel species of genus Mameliella, for which the name Mameliella atlantica sp. nov. is proposed.
Description of Mameliella atlantica sp. nov
Mameliella atlantica (at.lan9ti.ca. L. fem. adj. atlantica atlantic referring to the Atlantic Ocean, where the type strain was isolated).
Cells are Gram-reaction-negative, short rod-shaped, 0.7-0.8 mm wide and 1.2-2.0 mm long, and non-motile. Positive results in tests for nitrate reduction, urease and indole production, but negative results in tests for oxidase, L-arabinose, arginine dihydrolase and denitrification. Catalase activity is weakly positive. On 216L marine agar medium, forms smooth yellow-white colonies with regular edges, a diameter of 2-3 mm after 48 h incubation at 28 uC, non-pigmented and slightly raised in the centre. Moderately halophilic, grows in presence of 0.5-15 % NaCl (optimum 3-5 %) at 10-41 uC (optimum 28-30 uC), but not at 45 uC. The pH range for growth is pH 5.0-10.5 (optimum pH 7.0). Principal fatty acids are C 18 : 1 v7c/v6c, C 18 : 0 , C 12 : 1 3-OH and C 16 : 0 . The major quinone is Q-10. The main polar lipids are phosphatidylethanolamine, phosphatidylglycerol, two unidentified aminolipids, two unknown phospholipids and one unknown lipid. Sensitive to ampicillin, carbenicillin, cefalexin, cefazolin, cefobid, cephradin, chloromycetin, ciprofloxacin, Co-trimoxazole, erythromycin, furazolidone, gentamicin, kanamycin, minomycin, norfloxacin, ofloxacin, oxacillin, penicillin G, piperacillin, polymyxin B, rifampicin, rocephin, streptomycin, tetracycline, vancomycin and vibramycin; resistant to clindamycin, lincomycin, metronidazole and neomycin. Positive result in tests for alkaline phosphatase, acid phosphatase, esterase (C4), lipase (C14), trypsin leucine aminopeptidase, valine aminopeptidase, aglucosidase, cystine aminopeptidase, naphthol-AS-BIphosphoamidase and N-acetyl-b-glucosaminidase activities; weakly positive for b-glucosidase and a-chymotrypsin activities; negative for esterase lipase (C8), b-glucuronidase, a-fucosidase, a-galactosidase, a-mannosidase and bgalactosidase activities. Utilizes N-acetylglucosamine, D-glucose, maltose, D-mannose, L-arabinose, malic acid, potassium gluconate and trisodium citrate, but not D-mannitol, adipic acid, capric acid or phenylacetic acid.
The type strain, L6M1-5 T (5MCCC 1A07531 T 5JCM 30230 T ), was isolated from deep-sea sediment of the South Atlantic Ocean. The DNA G+C content of the type strain is 66.0 mol %.
